An automated training system was used to compare the behavior of knockout (KO) mice lacking the fragile X mental retardation protein with that of wild-type (WT) mice (C57Bl/6 strain) in the acquisition and retention of olfactory discriminations. KO and WT mice did not differ in the acquisition of a four-stage nose poke shaping procedure. In two separate experiments, mutant mice required substantially more training to acquire a series of novel olfactory discrimination problems than did control mice. The KO mice required significantly more sessions to reach criterion performance, made significantly more errors during training, and more often failed to acquire discriminations. Both KO and WT mice showed similar error patterns when learning novel discriminations and both groups showed evidence of more rapid learning of later discriminations in the problem series. Both groups showed significant long-term memory two or four weeks after training but WT and KO mice did not differ in this regard. A group of well-trained mice were given training on novel odors in sessions limited to 20-80 trials. Memory of these problems at two day delays did not differ between WT and KO mice. Tests using ethyl acetate demonstrated that WT and KO mice had similar odor detection thresholds.
Introduction
The most prevalent inherited form of mental retardation is the fragile X syndrome (FXS), a disorder caused by mutations of the fragile X mental retardation 1 (FMR1) gene (O'Donnell & Warren, 2002) . In nearly all cases, the mutations involve a trinucleotide (CGG) repeat expansion in the 5 0 untranslated region of the gene that leads to DNA methylation and transcriptional silencing. As a result, the FMR1-encoded protein, the fragile X mental retardation protein (FMRP) is absent in individuals affected by FXS. In some rare cases, point mutations within the protein-coding sequence or deletions of FMR1 also result in FXS, indicating that the syndrome is indeed caused by absence of functional FMRP (Hoogeveen & Oostra, 1997) . A mouse model for FXS has been developed by targeted mutation of the Fmr1 gene; these Fmr1 knockout (KO) mice lack expression of functionally intact FMRP (Bakker et al., 1994) .
FMRP is an RNA binding protein that in brain is localized to neurons and is found in dendrites; the protein appears to regulate translation by binding to mRNAs in large messenger ribonucleoprotein particles (O'Donnell & Warren, 2002 ). An increasingly large body of evidence implicates FMRP in synaptic function (Antar & Bassell, 2003; Antar, Afroz, Dictenberg, Carroll, & Bassell, 2004; Antar, Li, Zhang, Carroll, & Bassell, 2006; Greenough et al., 2001; Muddashetty, Kelic, Gross, Xu, & Bassell, 2007; Nakamoto et al., 2007) . Dendritic spines on neurons in brains from FXS patients exhibit immature morphology, suggesting that the protein is necessary for normal spine development and/or adult spine plasticity (Irwin, Galvez, & Greenough, 2000) ; these spine abnormalities are also 
